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[mm£) mmm 

n a mm* f>^oKn^7 Minis a*©- h y 9 - nmfc*. 

D N A ffi^g^ & * s n K 3 y * ^ JBWWK - h y 9 - ifMG^o 

[3t#«3] nKa<y^I»»K3-)/^ xxt^- (Rhodo 
Q coccus sp. ) ATCC3 9 4 84tT'^i^l$feli2lC|Bi0 

9 ] sk y - h y ;wt£-##3?#i£;K y - h y /wfr&%T?fc*aiM* 
[Mio] %mmtfv=-b y ;wt^W7^n-b y;K >fV7^n 

-h'JMfc{ifi/7^D-hy y , tsy ; xjitfymmtfttfe-rz o - 

[0 0 0 1] 
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[0 0 0 2] 

0 flUtfFu s a r i urn so 

lani (Biochem. J. 167, 685-692 (1977)), 
Nocardia sp. (Int. J. Biochem. 17, 67 
7-6 8 3 (1 9 8 5)), Arthrobacter sp. (Appl. 
Environ. Microbiol. 51, 302 — 306 (1986 
) ) , Rhodococcus rhodochrous Jl (Eur. J 
Biochem. 182, 349-356 (1 9 8 9) ) , Rhodo 
coccus rhodochrous K— 2 2 (J. Bacteriol 

172, 4807-4815 (1990)), Rhodococcus 
rhodochrous PA— 34 (Appl. Microbiol. B 
^ iotechnol. 37, 184-190 (1992)), Rhodoc 
occus sp. ATCC39484 (Biotechnol. Appl. 
Biochem. 15, 283-302 (1 9 9 2) ) ^fZ^Vf&Zt.tf 

[0 0 0 3] 

d*ie>©$t&#/fr£>te— h 'J ^ -•*?$) Z>i<^t— h VJl/K # -if 

^cov^T^i, mz.ttu Fnyxxmmmm&cDmfci-ijmffl^i - 9 9 9 8 ot 

&m2bZ>W*!ftffi¥9 - 2 8 3 8 2^38tCj3V^lii;*£*lT^& 0 
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[0 0 0 4] 



mmm.mzmti&&mtfM&ftT^z> B m?uz. W2-8 4 1 9 s^&miz 

O^T. EP0 4 3 3 1 1 7 #lC«^^tt^^T h -fU V x >©§^JCjg V^$t 
[0 0 0 5] 

odococcus 

sp. ) ATC C 3 9 4 8 4 it«0- h 'J>fl/i$:f tSf f i^'J z h y 

s 5 5 6 6 2 5) D z.<DmmM&-hvjii&MBmmz&-3T$if%2n2>-hv 

MtbT L;frL&#£>. *®©=fo-o- hi) ^-ifOD^^^jKU^M; 

Mt&mztt-tz>mm*&mmi&<. z.(D!&&$:j:mMizmm?z>t~tbiziz. & 

[0 0 0 6] 

-^S:^&^<^tS^^$:i6«-rsr SIC. gift 

[0 0 0 7] 

[ IS M £ -T -5 £ & (3D # © ] 

m&mte. tub (i) - do) tzm^fc^Ts., 
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(1) BB*J*©BB3fl##2T?a*£*i<&7$ JmmWZn- K^SDNAHWfjfr 

(2) mFm<DmFm*§r 2T*7jkztiz>y $ smm&nzjs^x i^l< izmm 

(3) DKn«y*^Iii^nK3«^^ i^lf- (Rhodococc 
us sp. ) ATCC3 94 8 4ttfe5 (1) (2) CSB«©- h U 

(4) (1) ~ (3) lCfB«<Z>«£^DNA&^tf^;*$ K. 

0 (5) (4) {cia*©y^x^ KT^jBt«K»atifc^««jft# 0 

[0 0 0 8] 

(6) (5) izmm<Dmm.mmfo*®mrpT~mmL. mm^^-hv^- 

(7) (5) izmm^mM^^^^m^x—bv Mt^^9<D~h v /um^ij 

(8) (5) Ki§eM<Dj&MMMik : &m^TiiiV— h y ;Wfc-£^©#5£<z>- h 

(9) tfV-hVMt&mtf^mtfV-hVMt&%>T*$>Z> (8) jc|B« 

(10) ^S^v-jfy- h'JMt«7^nrh y/i,, >fy7^n-h'j^ 

feiip-i/7;Mfit'fe5 (9) tciB*©i/Ty ijfrtfywtm<?>9&m&. 

[0 0 0 9] 
[IS^HiS©^] 

(Rhodococcus sp.) ATCC3 9 4 84^MDNAH ffl 
itfSaito?,©^ (Biochem. Biophys. Acta. 
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72, 619 (1963)) UTS*?** £ £#T?£& 0 Mte^VtU 

#lxJ£S a i k i (b©P olymerase Chain React i 
on (PCR)S(Science 230, 1350 (1985)) &Mv\ 

# - mj ^ - n - Kffl^j d n a w# & ^ate^j-is* x * y - - y 

n-^tbtfMt63tK:J:»J, nFny^jX xxt 1 - (Rhodococ 
cus sp.) ATCC3 9 4 84tOMDNA7>f^7'J-^?)-hiJ 
7-t*l^^tfiiM#:DNA$:#S-i:^iS 0 - h V^-Hn- F62 
^JHT^©DN ABB^Jti. Sanger £>lC<k£ d i d e o x y?& (P r o c. 
Natl. Acad. Sci. U. S. A. 7 4, 54 6 3 (1 9 9 
7) ) &E4kti\<D^m*m^T®:fe-t 5^t^T^5 0 
[0 0 10] 

nbntwmm&i&te^zm^T— f v^-nmmz&m-*z>&&)iz&, mm 

M^&fc^-Zmm&l&^K? #fx.fc£pUC 1801a c^n^E-^-OT 

F£MV%T. Mx-li^m® JM1 0 1#< (E s c h e r i c i a coli J 
Ml oi) ^©iB^&^SMEiJH-s. 

[0011] 
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[0 0 12] 

vsmtmmtsftzmtzmft. nmmmm. *>z>wmmzto?L. P H5~i 

0. M£L<te6~8, Umi 5~4 lit<»30~4 2*0X^5 3 £ 

[0 0 13] 

[0 0 14] 
[HMM] 

[0 0 15] 
1 ; m&fa D N A 

0KU^h>l%. NaClO. 5%. MM^^O. 5%, pH 
7. 0) iC2o/ 0 ©^$:^T¥«^Lfc^3 I z^^ T ,_ ; g^ #LfeR> s 

P. ATCC3 9 4 8 4^a^S^«! (KH 2 P0 4 1. 5 g/1. 
Na 2 HP0 4 -2H 2 0 0. 7 5 */ 1 , M g S 0 4 - 7 HgO 0. 2 g 
/K CaS0 4 -2H 2 0 10 mg/1, F e S • 7 HgO 5 mg/ 

1. 2 0 mg/1) IC^3-X5«/1, Sf2g/UM 

»3 0 0mlT'3 0t, 2 4«n«ibfe. ttSftOMttfcfttfU 5 mM 
©EDTA#«1 0Omlt«eUc. I©ift&3 0ml ©iffii (2 
0mMhU7igii®S(pH7. D)IC«*U 6 0 m g CD y y^- A fcfl! 
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#2 0 0 0 — 0 2 



17 9 



X.3 71CT*2l§f|^>3f:x^- M,fc. r0iSI»(5OOOrp m) 7 

LTSft&HUKU 11. 34ml ©TE B u f f e r CSiiU 1 
0%SDSO. 6mUM, $ £> tC 1 0 0 ft g /m 1 ffiISi: J: ? }c 

[0 0 16] 

M*>tif=.m&ibDNA2 o a gtc^b«}RB»*s a u 3 a i zm^xmamit 

Q £4Tofc„ Wh. §£&#DN A £4 /tt g^5o 5 #©^3.- :/lc£ y, 1 0 0 a 1 
©£J£»**T?, MiiSau3AI (^SatltaS, 4~12U/ / «l)?:tt 
I3 7tlffi*3-ft, i o^lC^-^CD-^Ifcy, «f«l|2 OmMtfti 

£5 EDTA£}tox.H/&£#lfc£-fr£ 0 r CD«fc o iZ LtiSlfc^D N A© 

B&mitmKmmtrrxu-xtffrn&ftmtz&u i~2kb®DNA^$: 

t&m%Ui<<l3&Zf3i$ J -^tfcMlCTtUlRL, 3 0^1 ©T E^?glC^$-&fc 0 
^®M^©9 ^ltlAg©B amHlMtBAPKlibfcpUC 1 8 

i:ST4DNA«J^-f (SS3ttt», 7>f^-^a^yh ver 
. 2) Sffll,^5>fy-i/a>Uft, «lJM10 1ttMiiLf Co 3 



[0 0 17] 
MMffl 3 ; 7>^j-PCRi 

A-PCR&ffofc *mS^JtC**"t-S— #©^^>fv-tt, 4^*H©***N 

5' -get gcg gtg cag gca-3' (fe«fctJt-f-0ffi|ijR) % 

Tm= 5 2TC 




>5 0ppml:^tfL/nx{;ffiiU — 
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[0 0 18] 

R. sp. ATCC3 9 4 84^DNA5^^7'J- 
dNTP^i 

ExT a qDNAiKU (S?@Si*±§g) 



7-- y >^ 



l n s 

1 0 Opmol 
1 0 Opmol 
#1 mM 
10/tl 
2. 5U 
tf 5 0 n 1 



94t, 4 5# 

3 7 — 5 5 "C, 6 0# 

7 2 TC, 6 0~9 0# 

24® 



AYTRAP ver. 2 fcfflHT»»Lfc. 3H?>©DNA»i 

d id«oxySCJ:»JDNAlJ0fe»J6U SIR £ *l 7 3 7 18 
K*WR. sp. ATCC 3 9 4 8 4«©- h 'J 5-*N*«K»t-*t«* 

- Kt«DNAB^tf*&9 0 0 bpffiWlo^ of . a 
[0 0 19] 

fc. fflt«20Jai:«oTSa u 3 A I Lfe«ft#D N A©«£*|gfl;ff 

^r#«fe 1 %©7 #D -**/Mt**»|ctt 4 ~ 8 k b ©DN A«tf 
ttffl^itlEx^y-A/ttJRjCTiaJRU tt««3 0* l©TE»*Jc»j*Ufc. 
30^10 9^1^ Ul©BamHI»fl;«BAPfilLfepUCl 8 
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&mm±m. ioo ng ) £*t4dnavx-i£ &mm.$M. ^^f-v 

m>*yh ver. 2) £EwC9>f >Vt^ «JM10 1ffi 

?:iSiib> -rv^Dtf;i/-B-D-^>r^5^ htf^y (iptg) o 

. ImM, 5 —zfU^ — 4 — 9 UU — 3 — ^ y J\/ — 0 — D — 3$*? 9 Y tf ^ J 
1/ K (X-gal) 0. 0 04%. 7>fc?$/U > 5 0 p p m5:^tf L^DXlC 2 

[0 0 2 0] 

4Cfeafe30^-5, T>tr^U > 5 o p pmSr-^tr L:/d;Uc2%©^ 
y (7Vi/^A ^r;i/V$/T A^r^^^tt^ Hybond-N + ) IC.LT 

3 7TCT-I^ilfe 0 
[0 0 2 1] 

f^&llfc^^^l/^^SmlCy^'JM (NaOHO. 5M) ±IC# 

w&z&Misfc* mmisfcrnfovm^z. 5xssct*2o^isx2igt 

^ ^btlilbfc. Z\<D* yflsyiZftls. Ramdom prime DNA 

labelling and detection system (77i/^A 

fcoT*l(Sfl9fc&frT?ffofc. I&4 0 0 0 nU--izMLTftv&J\'C7V #J 
[0 0 2 2] 
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[0 0 2 3] 

^^-^fttt20mM.;>ig it(pH7 _ 0) 10ml( . fl/ ^ 

n=M* (tpn) ^atiM0Si %WU:M| , 
«ftft*i»i«tttt) mT3or« tU W 6Mtm , 

OOmiHOtHPLC^atil^ ^ W * mCJt 

[0 0 2 4] 

; tfy? ; DS-2 (Shodex) 
tkitim ; SPD-6AV UV-VIS spectrophotometer (Shimadzu) 
*>^»A; Antosa^ler Model23 (SIC) with 20 ul sample tube 

IBIS ; Chromatocoder 12 (SIC) 

^^A;0DSpakF-411 (Shodex), 4.6x150mm, 40T5 
^H*fr;AcCN/H 2 0=50:50 f O.ljTFA, lml/min. 

fsmmmn&i fci»#iMi:ii flfiJsltl:4<tM ^ r;M 

[0 0 2 5] 
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L^nxt^ftst, >f v^n.fcr/i/-B-D-^a-:tf^* htr^ys/K (ip 

[0 0 2 6] 

fc^-£^©T^M^l. 3kbm2g©Biii&PCRtMU pUCl 
801a cZ?U=£-#-W.m^te^1=.~? : 7 7.^ KpUNLE 1 feitfpUNL 

[0 0 2 7] 
pUNLE 1 

5'-aac a t g gtc gaa tac aca aac-3' 

5' — c c aag ctt tea gag ggt ggc tgt-3' 
HindIII-9->f h 
p UN LE 2 

7#t7-K pUNLEUBD 

M13 primer M4 

[0 0 2 8] 

^7X^KDNA 0. 8~l*tg 

7- #100pmol 
dNTP^i #lmM 
1 0 x&jS/ty 77- 10/il 
ExTaqDNA7K'J^7-^ (SMIti) 2. 5U 
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ff 5 0 ft 1 



941C, 60# 
5 5*C, 6 0# 
7 2*C, 1 2 0# 
24® 



coIfcHindllltm, EcoRINcoI.j>*- W ^ g 

>f£, EcoRI.HindllliniJfepUCl 8 5-f 4*- 2/ a > Lf- 
(@2) 0 

7>fcf 5/ U > 5 0 p p mfcHrtfL ^n^Tf- -f y fcT/i,- B 
-D-*****^,^ (IPTG) ^ 0 ixnMK^fcCJr^^i^a, 

[0 0 2 9] 
[*1 J 



sp. ATCC 3 9 4 8 4 



pUNL0 9^g£M- 



PUNLE27gjg3E&fe 



0.029 



0.51 



0.46 



0. 14 



0.022 



11. 1 



10.6 



[0 0 3 0] 

iiM6 Wc pUNLElfSgiM7>^.J>50p Pm ^tfL^ 
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7>ti/';>l OOppm^tfL^nxiOOmllCiiU 3 71CT* 
|g£e>ig#L£„ ZL<Dt&mWL*-£t>\Z.Ty\ft/Vy 1 OOp pm£-g-tfL?*n* 
2 1 £^»j&A,£5 L^-77-^>^-[Cl|U 3 7TC, 8 0 0 r p m, 

* htT^^S/K (I PTG) &»flJU Se>{C4^^#$:^?Lfc 0 
[0 0 3 1] 

^#^&^vfcN8ILT#&ffift£, 2 0mMy>iI»i(pH7. 0) 11 
0 KlSJHWU 1 0 0 D-MJ^b (TPN) 3 5WW,Wl> 

jSM * ic £ c fe a° ^ i/ y j ^Itto n^vy J itmm&Wk 

ftK&v&^iMz&m&ti* tt3#mT*Ri&t6L#tz3%wmisiL (hs) . s« 

*FT«, £l£tftCtS&Ift£:*6j6&bTpHS: 1 £ U */7 J 

i±£„ d*i£MlftT?«i@U $%flk (0. l^E;i//l) TSfcitbfc^ 

[0 0 3 2] 
[0 0 3 3] 

[01] nn_-;W^ij^f-i/ H > T*#e>*ifc;K^7^ ^ 

[02] - h ij 5 -ifil^^^^x ^ K©*H6. 
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SEQUENCE LISTING 



<110> SHOWA DENKO K.K. 

<120> Nucleic acid encoding nitrilase from Rhodococcus sp. 
ATCC 39484 useful for conversion of aromatic 
poly-nitrile compounds to acids. 

<130> 11H110389 

<150> JP 11-248161 
<151> 1999-9-2 

<160> 2 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1531 
<212> DNA 

<213> Rhodococcus sp. 

<220> 
<221> CDS 

<222> (324).. (1421) 
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<400> 1 

agcttgacca tgattacgaa ttcgagctcg gtacccgggg atcgaaccag caacggggac 60 

gcacagtcga cgtagacctc gacctatccg ccgttccgca gaaggacacc gaccaccacc 120 

acttcaacat ccttcaacgt gcccggccag tccttcgacg aatcgaaacg gcgaagagcc 180 

gcctcggacc ccccggccga accgctcgat gaactcccct acacgggtgg cgcagaatgc 240 

caggacccgt gtcattccac gtcaattcac gcgccttttc acctcgtact gtcctgccaa 300 

acacaagcaa cggaggtacg gac atg gtc gaa tac aca aac aca ttc aaa gtt 353 

Met Val Glu Tyr Thr Asn Thr Phe Lys Val 
1 5 10 

get gcg gtg cag gca cag cct gtg tgg ttc gac gcg gec aaa acg gtc 401 
Ala Ala Val Gin Ala Gin Pro Val Trp Phe Asp Ala Ala Lys Thr Val 

15 20 25 

gac aag acc gtg tec ate ate gcg gaa gca gec egg aac ggg tgc gag 449 

Asp Lys Thr Val Ser He He Ala Glu Ala Ala Arg Asn Gly Cys Glu 

30 35 40 

etc gtt gcg ttt ccc gag gta ttc ate ccg ggg tac ccg tac cac ate 497 
Leu Val Ala Phe Pro Glu Val Phe He Pro Gly Tyr Pro Tyr His He 
45 50 55 

tgg gtc gac age ccg etc gec gga atg gcg aag ttc gec gtg cgc tac 545 

1 6 ffiSE# 2000-3099288 
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Trp Val Asp Ser Pro Leu Ala Gly Met Ala Lys Phe Ala Val Arg Tyr 
60 65 70 



cac gag aat tec ctg acg atg gac age ccg cac gta cag egg ttg etc 593 
His Glu Asn Ser Leu Thr Met Asp Ser Pro His Val Gin Arg Leu Leu 
75 80 85 90 



gat gee gec cgc gac cac aac ate gee gta gtg gtg gga ate age gag 641 
Asp Ala Ala Arg Asp His Asn He Ala Val Val Val Gly He Ser Glu 

95 100 105 

egg gat ggc ggc age ttg tac atg acc cag etc ate ate gac gec gat 689 
Arg Asp Gly Gly Ser Leu Tyr Met Thr Gin Leu lie He Asp Ala Asp 
110 115 120 



ggg caa ctg gtc gee cga cgc cgc aag etc aag ccc acc cac gtc gag 737 
Gly Gin Leu Val Ala Arg Arg Arg Lys Leu Lys Pro Thr His Val Glu 
125 130 135 

cgt teg gta tac gga gaa gga aac ggc teg gat ate tec gtg tac gac 785 
Arg Ser Val Tyr Gly Glu Gly Asn Gly Ser Asp He Ser Val Tyr Asp 
140 145 150 



atg cct ttc gca egg ctt ggc gcg etc aac tgc tgg gag cat ttc cag 833 
Met Pro Phe Ala Arg Leu Gly Ala Leu Asn Cys Trp Glu His Phe Gin 
155 160 165 170 



acg etc acc aag tac gca atg tac teg atg cac gag cag gtg cac gtc 881 
Thr Leu Thr Lys Tyr Ala Met Tyr Ser Met His Glu Gin Val His Val 
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175 
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180 



185 



gcg age tgg cct ggc atg teg ctg tac cag ccg gag gtc ccc gca ttc 
Ala Ser Trp Pro Gly Met Ser Leu Tyr Gin Pro Glu Val Pro Ala Phe 
190 195 200 



929 



ggt gtc gat gec cag etc acg gee acg cgt atg tac gca etc gag gga 
Gly Val Asp Ala Gin Leu Thr Ala Thr Arg Met Tyr Ala Leu Glu Gly 

205 210 215 



977 



caa acc ttc gtg gtc tgc ace ace cag gtg gtc aca ccg gag gee cac 
Gin Thr Phe Val Val Cys Thr Thr Gin Val Val Thr Pro Glu Ala His 

220 225 230 



1025 



gag ttc ttc tgc gag aac gag gaa cag cga atg ttg ate ggc cga ggc 
Glu Phe Phe Cys Glu Asn Glu Glu Gin Arg Met Leu He Gly Arg Gly 
235 240 245 250 



1073 



gga ggt ttc gcg cgc ate ate ggg ccc gac ggc cgc gat etc gca act 
Gly Gly Phe Ala Arg He He Gly Pro Asp Gly Arg Asp Leu Ala Thr 

255 260 265 



1121 



cct etc gee gaa gat gag gag ggg ate etc tac gee gac ate gat ctg 1169 
Pro Leu Ala Glu Asp Glu Glu Gly lie Leu Tyr Ala Asp He Asp Leu 

270 275 280 



tct gcg ate acc ttg gcg aag cag gee get gac ccc gtg ggc cac tac 1217 
Ser Ala He Thr Leu Ala Lys Gin Ala Ala Asp Pro Val Gly His Tyr 

285 290 295 



ffi|E#2 000-3099288 
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tea egg ccg gat gtg ctg teg ctg aac ttc aac cag cgc cgc acc acg 1265 
Ser Arg Pro Asp Val Leu Ser Leu Asn Phe Asn Gin Arg Arg Thr Thr 
300 305 310 

ccc gtc aac acc cca ctt tec acc ate cat gee acg cac acg ttc gtg 1313 
Pro Val Asn Thr Pro Leu Ser Thr He His Ala Thr His Thr Phe Val 

315 320 325 330 

ccg cag ttc ggg gca etc gac ggc gtc cgt gag etc aac gga gcg gac 1361 
Pro Gin Phe Gly Ala Leu Asp Gly Val Arg Glu Leu Asn Gly Ala Asp 

335 340 345 

gaa cag cgc gca ttg ccc tec aca cat tec gac gag acg gac egg gcg 1409 
Glu Gin Arg Ala Leu Pro Ser Thr His Ser Asp Glu Thr Asp Arg Ala 

350 355 360 

aca gec acc etc tgacteggge gcacccgtgg cgcctccgaa gcgccacggg 1461 
Thr Ala Thr Leu 

365 

tgtgtgaagg ggcgagacag gggaatcgga ggatccccgg gtaccgagct egaattegta 1521 



atcatggtca 



<210> 2 
<211> 366 
<212> PRT 
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<213> Rhodococcus sp. 
<400> 2 

Met Val Glu Tyr Thr Asn Thr Phe Lys Val Ala Ala Val Gin Ala Gin 
15 10 15 

Pro Val Trp Phe Asp Ala Ala Lys Thr Val Asp Lys Thr Val Ser He 
20 25 30 

He Ala Glu Ala Ala Arg Asn Gly Cys Glu Leu Val Ala Phe Pro Glu 

35 40 45 

Val Phe lie Pro Gly Tyr Pro Tyr His He Trp Val Asp Ser Pro Leu 

50 55 6Q 



Ala Gly Met Ala Lys Phe Ala Val Arg Tyr His Glu Asn Ser Leu Thr 
65 70 75 



80 



Met Asp Ser Pro His Val Gin Arg Leu Leu Asp Ala Ala Arg Asp His 
85 90 95 

Asn He Ala Val Val Val Gly He Ser Glu Arg Asp Gly Gly Ser Leu 
100 105 110 

Tyr Met Thr Gin Leu He He Asp Ala Asp Gly Gin Leu Val Ala Arg 

115 120 125 



Arg Arg Lys Leu Lys Pro Thr His Val Glu Arg Ser Val Tyr Gly Glu 
130 135 140 
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if#2 0 0 0 — 0 2 1 7 9 1 



Gly Asn Gly Ser Asp lie Ser Val Tyr Asp Met Pro Phe Ala Arg Leu 
145 150 155 160 

Gly Ala Leu Asn Cys Trp Glu His Phe Gin Thr Leu Thr Lys Tyr Ala 
165 170 175 

Met Tyr Ser Met His Glu Gin Val His Val Ala Ser Trp Pro Gly Met 
180 185 190 

Ser Leu Tyr Gin Pro Glu Val Pro Ala Phe Gly Val Asp Ala Gin Leu 

195 200 205 

Thr Ala Thr Arg Met Tyr Ala Leu Glu Gly Gin Thr Phe Val Val Cys 

210 215 220 

Thr Thr Gin Val Val Thr Pro Glu Ala His Glu Phe Phe Cys Glu Asn 

225 230 235 240 

Glu Glu Gin Arg Met Leu He Gly Arg Gly Gly Gly Phe Ala Arg He 

245 250 255 

He Gly Pro Asp Gly Arg Asp Leu Ala Thr Pro Leu Ala Glu Asp Glu 

260 265 270 

Glu Gly He Leu Tyr Ala Asp lie Asp Leu Ser Ala He Thr Leu Ala 

275 280 285 



Lys Gin Ala Ala Asp Pro Val Gly His Tyr Ser Arg Pro Asp Val Leu 
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290 



295 
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300 



Ser Leu Asn Phe Asn Gin Arg Arg Thr Thr Pro Val Asn Thr Pro Leu 
305 310 315 320 

Ser Thr He His Ala Thr His Thr Phe Val Pro Gin Phe Gly Ala Leu 

325 330 335 

Asp Gly Val Arg Glu Leu Asn Gly Ala Asp Glu Gin Arg Ala Leu Pro 

340 345 350 



Ser Thr His Ser Asp Glu Thr Asp Arg Ala Thr Ala Thr Leu 

355 360 365 
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